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® Wave-breaking barrier for dissipating the energy of Incoming vi/aves near coasts. 



® A wave-breaking barrier for dissipating the en- 
ergy of incoming waves near sea sfiores or the lil<e. 
The barrier is made up of modular supports {1, la) 
to which longitudinal elements in the form of girders 
(9) are fixed transversely to form a first inclined 
portion (5a) facing the open sea and simulating a 



sudden rise in the sea bed (6) which causes an 
initial breaking of the incoming wave and a second 
horizontal portion (4a) nearer the coast than the 
Inclined portion (5a). This latter portion (4a) dis- 
sipates the energy of the wave. 
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The pr&fl&fil ifwesiStoJt fBlasea to a wave-tifBait- 

wawHs roar aaa shdn*a Df the iikn. 

Tte tnysfitkifi provW&a a sibmHged artffcle^ 
lwTt& ta damp afid dlssJpata the ei^rgy of 

njsmics.. 

in tha C't^BtaJ da^&nce, and partJcu^ 

iBf ly dslefics of ^mJy eoastJir>Ef3, is carriecJ out 

tial reefs, at dista/ices from Ihe sliof© care4uilv 
ch&&Kt eccotfdTdng to lha pattern of tha aaa t»d. 

Tife^ flcrt^w^t me porpcrsa Of pfeveaHirtg 
it>& ij<m <?rd<jinci thd co^lirw, but thoy 

have grave secondary effects on the environment 
of the stretch of water between the shoreline and 
the reefs themselves. 

Drawbacks include the following: 

- progressive silting up with sand and mud. 
and stagnation in the stretch of sea and seab- 
ed most important for bathing, spoils the at- 
traction of the location and causes a health 
risk; 

- a severe impact on the landscape; 

- the obstruction of pleasure boats, including 
rowing boats, pedal boats or sailing boats, 
though only the smaller of these last: 

- interaction between the reef and currents cre- 
ates trenches in the sea bed causing danger 
to bathers. 

The object of the present invention Is to over- 
come the above drawbacks while obtaining the 
following advantages: 

- to break only the larger waves, leaving the 
wave pattern undisturbed when waves are 
smaller than a level which can be set as 
required; 

- to maintain currents parallel to the coast in 
order to allow the exchange of water in the 
stretch of sea between the reef and the 
sandy shore, 

- to maintain a natural environment between 
the beach and the barrier, owing to the pres- 
ervation of the dynamics of smaller waves, 
which are not stopped; 

- to favour oxygenation, through the exchange 
of water, thereby preventing excessive mor- 
tality of benthic organisms as a result of local 
anoxia; 

- to avoid any impact on the landscape or any 
obstruction to the small pleasure boats typi- 
cally used off sandy beaches;' ' " 

- to provide, thanks to the barrier's shape, an 
ideal environment for the growth and devel- 
opment of filtering bivalves and to attract and 
shelter fish, It being possible to give the 
barrier geometrical characteristics equivalent, 
from this point of view, to the artificial barriers 



ot &ea fanning eetais^t^erhts: 

fiKKJIfied bo«h accortfrsg to the wave patlem 
B accofdlr^ to t^a dyaan^ at tffva local 

5«»oe<3: 

- to ba inst^lM^fei in r^pgtiSvo mcKluIgg wtiidh 
caji be iair»d to Uxm sactiofis ot vMioue 
lei^lii. sti^algM os ottienvisdr and ta na(/& a 
w ^kKiflft ^iSifrtsbkn to * w»<i* iwo* oi se* 

depths; 

to t>B quk^hly irrataJlalsaa. S^rnEka to me lise of 
pref^eca^ rtiaiai Of cesKr«la efe'iictiiras. 

15 - to be easy to inspect. 

The object is achieved by the invention which 
provides the wave-breaking barrier characterised in 
Claim 1 . which follows. 

The invention will now be described in greater 
20 detail, with reference to the appended drawings 
which illustrate a few preferred non-limitative em- 
bodiments, in which: 

Figure 1 is a schematic perspective view of a 
first embodiment of the barrier; 
25 Figure 2 is a side view of the barrier of Figure 1 , 
Figure 3 is a schematic perspective view of a 
second embodiment of the barrier of the inven- 
tion; 

Figure 4 is an enlarged detail of Figure 3; 
30 Rgure 5 is a schematic side view of the barrier 
of Figure 3; 

Figure 6 shows the same embodiment of the 
barrier as Figure 3 with the longitudinal curved 
slab elements in a second, different position; 
35 Figure 7 shows the same embodiment of the 
barrier as Figure 3 with the longitudinal curved 
slab elements in a third position; and 
Figure 8 shows the same embodiment of the 
barrier as Figure 3 with the longitudinal curved 
40 slab elements in a fourth position. 

With reference to the above drawings, and in 
particular to Figure 1, the modular supports are 
generally indicated 1 and 1a. Each of these sup- 
ports, in the structure shown in Figure 1, is made 
45 of concrete and each comprises a base 2, columns 
3 and a horizontal element 4 joined to and sup- 
ported by the columns 3. 

The element 4, which extends longitudinally, is 
joined to an element 5 inclined towards the base 2. 
50 In the embodiment shown in Figures 1 and 2. 
which is particularly adapted for construction in 
" concrete and for use "on "sijl5stantially~flat sea^beds 
such as that indicated 6 in Rgure 2, the elements 4 
and 5 have slots 7 spaced along their length. 
55 These slots are provided for engagement by the 
ribs 8 of longitudinal elements 9 made as girders 
having a further longitudinal rib 10 opposite the rib 
8 so that the element 9 is cross-shaped in section. 
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'AE stwvin tn F^itras 1 and Z. U» langrtudlnaS 
etenwts 9. *tiafi metinted on pairs o! rnodulwr 

(rf ajliflcia! bsnrter for dampir^ wave rWi'emHtt 
■Rie incifted element 5 the wc^uW eupports 

iho opposite erxl 1 1 Is ladfio iho coast. 

Tlw cfiniBfMtKis ot the barrier depend on Jha 
typfB oi sea be<l ami oft ita dspUi trom tna 56a 
StsriSCfl 12 ivhach <^ vary >wlh tts* taJw ^ <lfOI> 
to ttm tev^il indicated 12a. 

Fw ei^BanplB, tne horlzcinla! element ^ ol Uw 
intrjiditr supp<jrts will r» ^yt^tiefQ^ e <fcp^ft 
y«f>if>d txstwti^ 0^ and i,5 m^rtres (rofn tho sea 
surface 12. 

It will be understood that, consequently, the 
structure will always be submerged in calm sea 
conditions. 

The length of the horizontal element 4 and 
therefore of the horizontal length of the barrier may 
be around 2.5 times the depth H of the sea bed. 

The inclined element 5, still by way of exam- 
ple, will be Inclined at about 30-40 degrees to the 
horizontal. 

The part of the barrier comprising the Inclined 
elements 5 and the associated longitudinal ele- 
ments or girders 9 forms an inclined plane 5a 
which simulates a raised sea bed 6 and causes 
waves rolling towards the shore to break early. 

Along the element 4 the barrier forms a hori- 
zontal plane 4a which further breaks the wave, 
which Is damped by the overall profile of the struc- 
ture and in particular by the cross-sectional shape 
of the longitudinal elements 9 with ribs 1 0. 

It is important to stress that the longitudinal 
elements or girders 9. though they are positioned 
close together, leave ample gaps 13 whose width 
can be chosen and predetermined by appropriate 
adjusting of the dimensions and positions of the 
said longitudinal elements 9. 

The gaps 13 allow free circulation of currents 
between the barrier and the sea bed 6. In particu- 
lar, the gaps 13 at the lower levels of the barrier 
draw water from the open sea beyond the lower 
end of the barrier towards the top of the barrier, 
thereby encouraging water exchange. 

With reference to Figures 3, 4. and 5. which 
illustrate a second embodiment of the Invention, It 
will be seen that the modular supports 1 and la 
consist respectively of metal frames comprising a 
front column 14, nearer the open sea, and a rear 
column 15 nearer the shore. 

Both of the columns 1 4 and 1 5 are anchored to 
the sea bed 6 by respective foundations 16. The 
columns 14, 15 are linked at their tops by a hori- 
zontal element 17 running parallel to the free sur- 
face 12 of the sea. 



lira element 17, as In tne emtxidlnwit ix^ 
vicysly (SewribecJ, is e^^iJK^ towards opefi 
t>y en ^^temonl 18 slopinfl Wrwird* tfw b^M* 

0. 

fi For con^yct&an reaKKi&. the Alined alamant 

i« IS jwwc 10 tw cm^m^^t py"* *irtii ' 

Tltra siriKtiffBt desiflnwl to be ccmsstructed m 
FT*^ IncUKlaB a thlrtl horizontal etemem 20 par- 
Qjiei to me efemant 17. Tf» said etamant 20 1$; 

re jrtows to the colwrnns 14, 15 by itnowi mei^$. f<f^ 
ins&nce bolts 21 sngaoDd m holes 22 iimwln, 

Botti me cohanna 14. 15 and me arslB of me 
hotrntm efcmant 20 hay^ ho^s 22 aiio*^ fo*" 
m ioc4tB<wi of ui* tmim 20 m ^^vmm positions 

75 in relation to the section 17. 

The longitudinal elements to be mounted 
across the modular supports 1, la, in the embodi- 
ment shown in Figures 3 and 4. consist of curved 
plates 23 whose longitudinal edges 24. 25 are 

20 rotatably coupled to the respective bars 26, 27 
linked to the modular supports. IVIore specifically, 
each bar 26 is connected to the elements 17 while 
each bar 27 is connected to the horizontal ele- 
ments 20 by intermediate plates 28 fixed to the 

25 same element 20. 

At the inclined element 18, on the other hand, 
both the bars 26, 27 for the curved plates 23 are 
connected to the one element 18 and it is therefore 
not possible to vary their positions. 

30 If the connection to the columns 14, 15 of the 

horizontal element 20 is moved, one achieves dif- 
ferent positions of the curved plates 23 as shown in 
Figures 5. 6 and 7 and therefore different dynamic 
damping effects on the waves hitting the barrier. 

35 A different position of the connection between 

the plates 23 and the associated bars 26, 27 rela- 
tive to the elements 17 and 20 makes it possible to 
obtain the configuration illustrated in Figure 8 in 
which the concavity of the plates 23 faces upwar- 

40 dty. that is towards the free surface 1 2 of the sea. 

The anchorage of the structure to the sea bed 
6 obviously depends on the nature and geotech- 
nical characteristics of the sea bed itself. The in- 
vention can have further emtrodiments; however 

45 these are to be considered as falling within the 
scope of the present invention as claimed in the 
following claims. 

Claims 

50 

1. A wave-breaking barrier for dissipating the en- 
ergy of incoming waves near sea shores or the 
like, characterised In that It includes a plurality 
of modular supports (1, la) of predetermined 
55 longitudinal extent, fixed to the sea bed (6) 

near the shore with one end (11) facing the 
shore and the other end facing the open sea. 
the said supports (1, la) being positioned at 
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ptradetarmifisd spMingB aios^^tfe sacti o^lwr. 
iuy0 a pii^faJlty of ror^^tudinaf aiem^^i* (9, 23) 
fixed (riinrrtlimly tho m<fduUff RWirt* (1, 
la) araJ diatntxjted ateeig ttieir bsngthiJiiaJ e» 

2. A w^nre-t^eatdna barrior actonlif^ to Ciaim 1 , 
charatSertsed in that ©acb ot U» saSd mcwdulBr 
st^3poft3 <l. 1a> incliJdafl a tftist flMtHner^ed 
cHem^ (4. 17) 5i>*coci foen ttsc^ its* feed (6) 
acjd exterslinig paraSlcJ to «t*e swface (12) of 
Vro EBB M a sscond eis«n«tl (5. 15) also 
!5i^?m«?g>9<J, ai Un* $ftd fae*n^ Open eea 
ami itttlimsd tcnpwirds is&tn bdrtJ (S), 

3. A barrier according to Claim 2, characterised in 
that the inclined second element {5, 18) is 
joined to the first element (4, 17) without any 
break in continuity. 

4. A barrier according to Claim 1 , characterised in 
that the said longitudinal elements are girders 
(9) with polygonal cross sections. 

5. A barrier according to Claim 1 , characterised in 
that the said longitudinal elements are girders 
(9) which are cross-shaped in section. 

6. A barrier according to Claims 1 to 5. charac- 
terised in that the modular supports (1,1a) and 
the longitudinal elements (9) fixed transversely 
thereto are made of concrete. 

7. A barrier according to Claims 1 and 2, charac- 
terised in that each of the modular supports (1 , 
la) includes a third submerged element (20) 
extending parallel to the first element (17). 
means {21. 22) being provided for positioning 
this third element (20) at predetermined dis- 
tances from the first element (17). 

8. A barrier according to Claims 1, 2 and 7. 
characterised in that the modular supports (1 . 
la) and the longitudinal elements (23) fixed 
transversely thereto are made of metal. 

9. A barrier according to Claim 8, characterised in 
that the said longitudinal elements are curved 
plates (23). 

10. A barrier according to Clairns_7 to 9, charac- 
terised in that the said longUudinal eleme'rits. in 
the form of curved plates (23), are provided 
with bars (26, 27) rotatably connected to the 
longitudinal edges (24. 25) of the plates, the 
bars (26, 27) being connected at their ends, 
one bar (26) to the first (17) and the other bar 
(27) to the third (20) of those elements of each 



riMxaisr E^pport [1, la) wtiicti exleiKi parBSei 
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